The definitions and notation are those of (2). We shall prove the following theorem.
Theorem.
If 3 contains an ideal which is not principal then there exists a quadratic extension %' over % which has no integral basis over g.
The theorem was proved in (2) for the case that % has characteristic different from 2. Here we shall give the proof in the case that § has characteristic 2. Lemma 2. Let g have characteristic 2 and let q be any squarefree ideal of 3. There exists a quadratic extension g' over g whose different over % is q.
Proof. We determine q' so that (q', q) = 1 and q'q = (6), &G3 and q" so that (6, q") = l and q"q = (c), cQ$ and c = b + l (mod q'2). The polynomial x2-\-bx-\-c is irreducible by Eisenstein's criterion. If 0 is one of its roots then a=(y+0x)/6, x,y£3 is integral if and only if A(a) is integral, hence if and only if (1) x2c + bxy + y2 = 0 (mod b2).
By Lemma 1 b is the g.c.d. of all x for which (1) has a solution yQQ. Our theorem now follows easily from Lemma 2 and Theorem 5 of (2).
